Mutations in the p53 gene in human astrocytomas: detection by single-strand conformation polymorphism analysis and direct DNA sequencing.
The p53 gene was examined in a series of formalin-fixed paraffin-embedded astrocytic neoplasms of various types by polymerase chain reaction (PCR), single-strand conformation polymorphism analysis (SSCP), and direct sequencing of amplified DNA. PCR primers were designed to amplify three DNA fragments encompassing exons 5, 7, and 8 with splice sites, including all four mutational "hot spots" within this gene. SSCP was performed in a polyacrylamide gel containing 10% glycerol. Two mutations were found among the 20 high and intermediate grade adult astrocytomas studied by this sensitive screening technique and confirmed by sequencing of the PCR product. (1) An anaplastic astrocytoma disclosed a T-A transversion in Codon 246 giving rise to a methionine to lysine amino acid substitution. (2) A giant cell glioblastoma disclosed a G to A transition in Codon 285 resulting in a glutamic acid to lysine substitution. Both mutations were associated with loss of the normal allele. Twenty-three DNA fragments that disclosed no mutation by SSCP analysis were confirmed to be negative by direct sequencing of amplified DNA. No mutations were detected in a series of eight juvenile cerebellar astrocytomas, a biologically distinct form of low-grade astrocytoma. Mutations of the p53 gene may play an important pathogenetic role in a subset of human astrocytomas.